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(57) CS*?I] 

[aw] s^acD^ScSc^D/A^ftsojaajsaj: 

im^] H I , QW^Sm 1 ©Paralel I - 

Serial3gift8g20fCJ:oTI^WBUc^^b 1 oOlRffiro^t 
^^'#-5. tiKmi WParalell-Serial^ft|g20(Cj:o 

^Kl&r^. Wiemi WParalell-Serial^l6gg20irJ: 
o Tf^ 6 nfcft^ t WfBjSf4S*g8S22{r i o Tf^ 6 nfe 
ffl^tS. S 2 ©Paralel 1 -Seriaia:ftgg21lCckt5T^ 

>il'«lim^«D/A^^|§7irJ:oTT:fDi'ai«m^ 

(7)7-?-D^^iSm^tC»b> A>K/1X7-<;V^'23{CJ; 

»ftfie^^Sli§E*T^.;itT. A>H/'?X7^;V:J'23«m 




ACS 



1 

b 1 ocDJSiK®ft^*^#•5^ 1 (Dny •> 'J 7;P^ 
giSt. ;I0lllcD;■^7^;^-•>'J7;^^ms{ci■^T 

m\Z^0Sih'f^Vd>)V%IRm^-^%^m2<DnyV)V- 

m\^K^Lrzm^^7i-uif$tmm^\z^i^■t^v=■^ v 

^)V/7i-uifWmt. WtH7:»-ni/^ia«^®^0 
^i'^&f^S LTai:^-r-5 A*> 7^- i*^ ^/j:^ 

31 tM^gg*^ e. <oft^ ic» b^n^'n i 2 o«»s 

Bsic^^b 1 •D(Dmm<D(Bn^m^m2<Dny]y)i-'y 
u 7 jp^^s t, iiism 1 (75/1 7 - ■> u 7;pai^s 
ir ± Tf^ e. nfc«# 1 99«es 2 ©/t 7 1^ ;v - •> u 7;u 

2«IS§H<i;oTf^6.nfc©^*^P^)e(c^^b 1 -30?^ 
ife'c®fi^^»sfg3©A7^;u-->U7;>xm§§t, z 
©m 3 ©A^I/JV-v'J 7;u^^8giiJ;oTf^^nfc« 

- -> u 7;i'^^3gtc<fc o Tf^?,nfcm^t wfBffittse 
g8ic<t-3Tfpe.nfcm^&^ffliiir-&«bx^' i^^jp^ 

IBS[&»i)^4©A7U;i/-->'J7;W^^Si:, x-f 

/7i-aif^^^t. ^i&7i-aif^m(moWi:kmm 
««S5>$a:SSm^tbTBifOmb« ^SSSEftfiKi3>*l» 
* b T ta -r 5 A* > K /'^ ;^ 7 ^' 5^ i A> 6 5 c i SI* 

Lio0ii^m<oim^n^^i<Dny\^)v->'^)7)v^ 



(2) 1$iBT8-2 3 3 5 9 

IS tmnm^ ^ ©m^ic^t b^n^n 1 /f 2 ©^#4 

ff^-*t©^JISt. #^lf§g*>i5©5SiK©ffi^«:^W 
IStd^^b 1 Ci©«i8g®fi^^^5|g 2 ©A'7 U-^U-v 

'J7;u^ftigt. Miami ©A7U';i'-->U7;i^ms 
Id Tf^ e.n;5:fi^a:fl(riEii 2 ©A5 UJU- ->u 7;!^ 
IC J; ^ Tf^ ^ nfc<t# SI^WH b 1 ^©?^ 
tt©M^sm-5m3©A7^;i'-->'J7;i'^SlS§i:. 

W ©m 3 ©A y U)V- V «J TJl^^iftSlC i o Tf^ ?)nfc« 
^©Stt*Ste-r-5Ml©ffitt5eSi:. Wf3m3©A 

1 ©ffittSIEgglCJ:oTf^enfcm^Si^M)e(c-&BKb 
T-)- 4 ©A7 ->'J 7;u^ 

©ffiliStESgt. WIBx^f -:^^';i'3tW«#SffittS<Eb 
fc«^^&7:^D^^^nft#^c^tt•r5x'^ v'5';U/7:?- 
aif^mmt. Wffi7:>-Pi^3CiW«^©*T0jgb$(l«fi£ 

5^*^ani^tbT5ft)ab, ^fi^Kft^»<£i**b 

^ Tffl^)T-5A>HAX7-i';U3'i:*^6?S-5rt?£#iat 
[H*«5] '^-XA*>H I. Qffi^S^ia>@fC-&^ 

b 1 -Do^mo^mn^n^m 1 ©a^ u;u->/'j 7;i'^ 
gg tM»8s?i^ e. ©fi^jc^t b^n^ni /y 2 ©^ff s 

ff7-^©MIJ¥ISi:, #^ff«§*i6©^iK©M^*»#ra 
laiC^^ b 1 :P©S^iK©ffi^S^5ll 2 ©A7 U-JU- -> 
•J 7;^2E^ftSg<!:. WIBM 1 ©/'?7 U;P-->'J 7;HggS8g 

30 ici^Tf^e.nfefi^tWf2m2©A7i^;u-->U7>»u 

2Eift8gir J;oTf^^nfcfi#Sii#Wli(c^figb 1 o©?S 
»E©ffl^«»«m3©A7U';v-->'J7;i'^Sil§t, ii 
©s 3 ©A 7 u;!-- -> u 7;P2t:ttigic J: o Tf^ e.n?s:« 

^©«tt«5^E-r-5ffittS«8gt. »Jtem3©A7WV 
-'>U 7;i/3ESIg8lC<J;oTf^snfeffl^t«il2ffittSe 

wz^^n^^tiftiBn^mmmiz-^^L^^'j^jim 

i8SE«:»'5m4©A7Wl/-->'J7;U^«8gt. t^^'v' 
^';l'^iB«^&7:*-ni^^lWffi^(c^ift-r^X'< 

/7i-ni/^iSk^t. mm7i-nif^mmn(Dyf^^'i& 

40 ^^^^^iit^U-n7.7 ^ C1©D-AX7 

tS-&b7'yy3>A'-h-rS7±n^5=^^1}— t. C 
© 7 n 5 ^ tJ— IC i o T tb* S nfc 7 □ i'ft^ * 
^«§i|SbTttl:'j-r 5 A> F a;^ 7 t.l)^<bls.i> c 

[feBj©i¥jio;%i»Bj] 

[0 0 0 1] 

mzmmt^mmm\zm^t^\Si^mMis\zmr^, 

50 [0 0 0 2] 



(3) 

3 

tti:fjf-5ROM. 5««iJfaS I Nigjg»^(iail(a), 0 
ll(b)#S8)^ffl^)-r-5ROM. 6«WieM»SCSl. 2 

to 0 0 3} 0 9 IC^bfex-Y >'5';m3?^P8STtt, 

j€i6ic^n>y^'ll*^*'^>^3tcA:^j$n. M»ft^l2 
ROM4i:S I NiSJg^4ffl®ROM5llA:*J^n. # 

ROM4, 5A^i^\t^ti-=encosmmmm3. sin 

n-5. '^-:^A*>H i(t^9tcosiBEfg^^i3«-:& ^ 
©«»8gHcJ:oTli3J$n. Ifi#l5;5^lil:^$n5. 

(?)«#S2»Cj:-oTftmsn. Qffl^l6*iffi:^3ns. 
I <g^l5<l:Q«m6ttjD»S6{CJ:oTDn»Sn, 

2EiliHI^17«D/A2E«S8g7irA:^7$n. 7:^ni^3Eia 
m^i8*<1§?.n-5. S^lc7:f-ni^^pm^l8«n-A 
X 7 -< 8 (' i -3 TTg^SftBe^^Sf»*sn5 ^: t 

[0 0 0 4] igi2(itS£5lE©x-(' v:S';Hi3S«iBggOflfi««l ^ 
®*?^EirabO> 101tl02a'>^-XA->H I, Qm^€: 

^-XA*>HI. Qffi#i:+^U7M^&*#-rsmiE 

tts-r*t7>:J', io6«cosjS[jg<i^sm:'7-r^>Ro 

M. 107(iS I N}SJ^m#S:tiJ:*)-r^)ROM. 108«'^- 

JU^iB«#*7:f- □ J^^glHm^lcSElftf-S D/ 

iiOlJ7:f-oif^iaffl^a)^S«i6afilc5^«fij;4T 
^n-j-%yi.y^ )V9. lllttD-y<X7w';U:S'llOlr.J:t3 40 
T ta ^'J $ nfc 7 □ i^ft^ i: (g^ b 7 y 

:^3>A-h-r^7:>-ai^5=^-!J— . \l2\t7-)-u^S. 
+-!^— line i ^ Tta^fj ^ tifc 7± a i^M^o^FS^iS 

[0 0 0 5] S12lC^Uitx-< v'^;U*35!^iBgg-Ctt, 
ST'^-XA'VH I ffi^llSt'^-XAVh'QMmu 

«^115t?B«^IE$nfc'^-XA->HQm^ll6*t. 



4*IB¥8-2 3 3 5 9 

4 

fnwL^9 o y izmt^-h'^y^imzxfs-iti. w&m 

fflcOROMlOetS I NjSJ&5!^fflWROM107ICA:^S 

n. &ROM106, mis^^\t^n^ncosm^mm\ 
9, s I Nj6jgff^i2o*«ta*sn. ^n^n^jcggio 

3. imzXiJ-^m. MtB'^-XA->H im^iisic 
O S S^jg«^ii9(i-;^©«||tSi03i: J: o T*»$n, 
imm21*ttil;^$n-5. lWi2'^-XA'>HQm 
^lietS I N»[fgffl^l20«ffi*O«»S104lCioT 

iii»$n, Q<im22*ttii^$n^.. ^icifS^mtQ 

«^122«jJD#Sl08lC<toTtD»$n. x-f v^'JUSi« 
ffi^l23*«ai*$n5. ^^CtC. x^>?^;l'^iSfS^123tt 

D/Aasftsio9icA:^sn. 7:hni/^aamm24*^# 

^nS. 7:hDi^SPSfi^l24«n-AX7-i';i'^110tC 

^e.nSo 7:f ni/ft#l25«7:*-ni/ = =^^-9— llKCA 
;tj$n. ^ffl5|g<t®^126<!iji^$nT7-y:^3>A'- 
h$n. 7:^P^«^1277)t#6ns. S^C. 7:^-D 
^/fi^l27B/^'> Y/-%xy ^ )V9U2\zK-n^n. ^mn 
iSS^i^Srl^^^ns^ltlCjcoT. SiaM^128A<ff 

[0 0 0 6] 

%is^mn<Dwmdi^<&.<fs.^\z-z>nximi$.i3.y^ 

[0 0 0 7] L*^L, XPSSC±-DTm*^nS«5SliS 
»i8©gSSI#jiScDl/4*t|B#t?*5. SIStb'yh 

»4 8tf-v htL/;t«^, attco8e«y hro^ssos 

iS»»«S«40MHzSS*i|SI^T?ife5fc*, 3EP8ffi^© 

[0 0 0 8] sfcts^fy hssfflM-rsfconxiBii! 
A*>Kiii5ic*5i»Tx-i' )V7 -ov^^m^^xm^fm. 

® 12 f h ^JiCSg05!iajS«lil5MHzS«*tK#t?^ 5 
;t*, ^P«#®^«ftti2MHzSS*^[S^-C»S, 
[0 0 0 9] *«BJ®x^'x^';HIK^Pgtt, CCD<fc 



(4) 

5 

[0 0 10] $tD/A^lftg8©gfii«ia!SSiO{SV> 

ifiS Vi^ifi&ro^Pft^ - 1 s B w t r 5 . 
[0 0 11] ^tz^^i^omii^^mw^oiss^mmmt 

[0 0 12] ^fc*^2gosie^!asas<l:i^^;^&so 

[0 0 13] *fcSiifs©SiSi«aa!^stisii;raj!i»0 

[0 0 14] 

[iss««ft-rsfcj6<D^s] wiaaw^s^fs^c 
I . Qft#s«FKietc^fiKL 1 ■:><D^^m(r>m^^%^w> 

-SffittSeSt, WIB^l©A7U';i/-->'J7Jl/X3^8g 

\zii■^xYf^ntzm^t nmm.'&Kim ic j; o xf^ n 

[0 0 15] ifC^-XA^K I, Qffi^Sr^MBKc^ 
1 :3©«i66©fi^Sr^§S^ 1 WV- >"J 7;!^ 
^ftgit, Z.<r>f^\(DnvV)V-'y^)7)V$LiSkmz^-:> 

WEH 1 7 UJU- -> 'J 7;P^lftStC^o TfP^tafc 

mm\z■^^h^'<=J9)VMw^m^^^^^2<Dn=7V)v 

[0 0 16] ^it^-7.n>\r\, Q^m^^mz^ 
mLioa)^m(ommm>mio/'^yi^)\^->"J7)v 

i)Dj¥ggt«»is»ie©m^(c^t-en-?ni/y20« 50 



!^HT8-2 3 3 59 

- -> u 7ju^asi:, iitas 1 v'J 7;l'^ 
7;u^«igstcioTfp^nfc«#&^m«uc^fi£b 1 :3 

i:. ;i©S3©/1^Wl'->'U7;l'^iftgSfr<i:-3Tf^e 

5 u ju- -> u 7;v«^g \z^r3Xl^^tlrzm^t gtrisa 

^;p^S8iSSi#sm4©/t7w;i^-v'J7;i't:«s§i:. 
T-f )v^m(sn'S:7i-a{/^mfBmz^»r^T^ 

i>^)V/7i-uif^^S&t. mB7i-a{/$tmfm<Dn6 

•AjSim'^&^^^^mm^tbxmotiib. 

[0 0 17] *&'<-X/\*>H I, Qm^S;^W)e(r^ 

^Liz)<D^mo)mm%^mi<DnyU)i-'y')7)\^ 

'^-xA-^Hi. Qmmmftr^mwsit. mm 
mn^trnw-m^ e ©«^ic>t* L-tn^n 1 /y 2 ©* 

^wjat^^b 1 -orojSiKoft^s^sii 2 
- -> u 7;p^ifts§ iitBS 1 u-ju- v u 7;w^ 
^sfc i o Tf^ ^ nfc^^ t wie® 2 ©A 7 wu- V u 
7;u^iftS»CckoTf^?,nfc©^*WfW)Uc-&fi!cb 1 o 

©^iK©«#i£^«® 3 ©A5 l^JU- vU 7;U^lft?g 
;:©^3©A7WU-5^U7;VXftig»CJ:-3Tf^e. 

nfe<t^©iittss<g-r-5Si 1 ©ffiiisest. wteig 
3 ©A7 WW- 7;u««iS8icioTf^e.nfe<i^t 
mem 1 ©littsicSgfci-oTf^ ^nfcfg#*ii#wi(i(c 

U X i?:S'>'Vai««^S»SlB 4 ©A 7 WU- 'J 

7;PSfegSi:, ittBx-f >^^';^^iS^i#©ffi^4ss<E•r 
5m 2 ©ffittSfESSi. WSHx-f 
S.mbftm^t:7i-nif^S6m^\Z$t»:-r^'r^ 

/7i-n^^^mt. wiB7i-nif^mm(DmK)mv 
m'S0S.»^^i»^^tLxmoau ^^mmm^^^ 
I^S bTtfl:tj-r^A> H AX 7^- t*» e js-s d t 

[0 0 18] *}t'^-XA>H I, Q«^^£r«fr^ieiC-& 
^Sb 1 •:)©^ia£©M^*#-6m 1 ©A7 Wl'-->U 7;u 

jjnus i:«»8g*^ ©ffi^ic b-?-n^'n 1 /y 2 ©^ 
H*f=f5-M©ftiii8i. §*j*s*^e©s^iK©m#s 

^IfflJBlc^^t 1 ■:3©5KiK©^i^$»5m2 ©A9 WW 

- -> u 7;i'^«s<J:. iitas 1 ©A7 v'U 7;i^a: 

{c J; o Tf^ 5. ni'bm^ t tassm 2 ©A 7 wu- •> 'J 
7;i^^fti8»w<toTf^5>n&<t^$^ffi)i{c-&^L/ 1 -D 
<Dfhmo^^^%^% 3 ©A7 uju- 'J 7;nE«i8g 



(5) 

7 

t. r<D7:^D^S=^'•9— tc<fcoT/H;'j3nfc7:^P^ 
[0 0 19] 

Tfi. n=yV)\^- i/ U 7>/KParalel 1 -SeriaD^^gg 
ffittS^Si. D/A^»St. 7:>-n5^^IIHt^ 

[0 0 2 0] tfeParalell-SerialSftggt. ffittSte 
ggi:> D/A3E«iSt. 7:J-ai/^iBfi#O«f0jgU«f 

[0 0 2 1] SfeParalell-Serial^^lgt, JDff2g 

7:i-ni^3Eiam^0iSi^iSilB«]«4^43E3lft^i:b 
Tfl 0 ttl-r A*> H/'^:^ 7 Jl/:? i (C± o Txi* i^^'JUit 
35^P|ggSrmU Paralell-SerialS:tt880WafC« 
mg*lfA1--5:i<i:lC«fc^T, ?ll»3gOfflil)SS<!:[BlU 

[0 0 2 2] ifcParalell-Serlal^iftggt, i)D»S8 

i:. 7:f-n^ySSsBfl^©^r)3gL;ai^fi)c»5IEs««^t 
bTlfOai-rA'> HAX7-f jU^' itr irjT^^'f v'^'JU 
n.^mm^m^\^. Paralel l -Serial^ftSroWatC 

[0 0 2 3] tybParalell-Serlal^l^Sga:. ttHSI 



1*IB¥8- 2 3 3 5 9 

8 

L. Paralell-Serial^{ftS«Watr*JfS^£#A-rs 
[0 0 2 4] 

[*K60|J] BAT. *5£?q©*JE«iiJ=£iaSi(C«cfV>TlttW 

[0 0 2 5] SI v':?;i'ifi32^i8S©m 
l©3liS09O#|fiKia-t?$.D. 20i:21}i. 2t3©*ttrA 

m-rsmi tm2©ParaIell-SerialS^S, 22ttA:'J 
ffi^©ffitt£SfEr.5lSttS<teSg. 7tt^2 0Paralell 
-SerialiemS2l7!i>Stti:fj$nfcxf V9)VW^^'^^ 

[0 0 2 6] H2Jitfj8B^lllJS0!l©^-f5>^5^^- 
hT?*D, Att-!J->-:^'J>i'i'n«;/i'T0i©iit^*5{; 

TS. B«'9->'yj>i'i'P«vi'AS:24}-^L.fci7D>y 
i?, Ca-!t>yU>i^i7n>y5'A*4^>^bfci'n-;; 

□ •yi^, Eli'^-X;\*>H le-^t?, E 1 © 9 (C^tJSr 
^. Ftt'><-XA>HQfl^T, 01©lOC^*£;T-5, 
G tt'^-7.A'> H I ^t#E a:^ n .y i7 BWifeaaCio 

B L.fc«^©^a«((r <fc o T# e. ntm^. 

'^-XA'VHi, Qfi^s^iaiiic^^LTi:? 
©jRiKcbfcft^-e. 0 1 ®24(c«jE£:-r5. 

^ffittSfeLfeft^T, EI 1 ©251CjttJS:-r5. Ktim^ 
I ti7D>yirc©i&aiffllcJ:oT#e>nZ::{t^. Lttm 

[0 0 2 7] ;^lrtfiEIBlSIJ8C3J©l!lf^S:. 

[0 0 2 8] 90S©fi[*BM«:t)^'<-XA*>K Ift^E 
X>'\*> FQft#F «. H 1 ©Paralel 1 -Seri 
a 1 ^»aS20fc i t> > :?"J > i'i; n y A ©^ W© ^ 

H Iffi#Et-!J->:/'J>i'i7 0<yi7AS2»^Lfci7n 
■;;i^B®iSaiMlCioTG©M^I (nT/2)*i?§?,*a, 

Sfc'^-XA*> HQ«#F n i7 AS 

Q C(n+l/2)T/2] *^#6n. WgBli^Gim^H© 

j^a^otcioT i©m^s(DT/4)*t^^ti^.. m^i 



9 

[0 0 2 9] 

[»!] S(nT/4)=I (nT/4) ; n=2k 
S(nT/4) = Q(nT/4) ; n = 2 k+l 

fcfiL. n ; 0, 1. 2. 

k ; 0. 1, 2, 

T : 1 mm^mi 

tX« Jro^I^-S(nT/4)*i^i^,n^. «^J{3(S:2) 
[0 0 3 0] 

[Si:2] -S(nT/4)=- I (nT/4) ; n = 2 k 
-S(DT/4) = -Q(nT/4) ; n=2 k+1 

tztzly. n ; 0. 1, 2, 

■ k ; 0. 1. 2, 

T : i/^mmmi 

mm^\ tmmM. S2 0Paralell-Seriam«S 
21lrA:'7*ns, ||2(DParalell-Serial^lftg&2HCj: 

mvrci^ a -J i7B<Dmmo^-( s. >ifvm?^miz^^-i 

^fSiLfzi^ayi;C(Dmmmz^r3XKff)m^S(nT) 

(Ogfea«lCJ:^TL©m^-S C(n+1/2)T) i)^^ 
n, i[tSft#K<!:fg^L(DlfeaialCJ:oT, MOxw--;? 
:5';i'^iBm^DATA(nT)dt^e.n-5. x-f v^;i/^i9m 
^M(i(»3)lC^-rJ:5(C?S:2). 
[0 0 3 1] 

[Sc3] DATA(nT/4)= I (nT/4) ; n = 4 k 
DATA(nT/4) = Q(nT/4) :n = 4k+l 
DATA(nT/4) = - I (nT/4) ; n = 4 k+2 
DATA(nT/4) = -Q(nT/4) ; n=4k+3 

fcjtfU. n ; 0. 1, 2, 

k : 0. 1. 2, 

T : i/^pjffliSfe 

[0 0 3 2] Ti-a^^mwmsw^y ]^/'^xy ^ 

23lrA*S*a, 2fgS5aiftjSiJ'^^g5m^i:LTilOtB 

5. 

[0 0 3 3] JSt±©J;5(C^lllSfifi«JT(i. '^-XA'V 

H I . Qft^^^wieiC'&^uT 1 o<Dfkm<r>mn^^ 

5^ 1 OParalel 1 -Serlal^«igg20i:. C^cOH 1 OPara 
I e 1 1 - Se. r i a 1 ^«S20{r i -3 Tf^ e. n;/5:ft# Offitt S5 
e-r^)ffi145?5S22i:. » 1 cDParalell-SerialSJftS 
20IZ± ^ e>nfcfi^ tfl!2ffittS*E3822(r<fc o Tf^ 
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10 

m 2 (OParalel 1 -Ser ial^lft8g21 x-T v^^';WSa« 

:>-ny3esim^<^2^B3W»BK^j-*9!lOtllt, TS^ft 
»fiEi>$l^*-r2)A'> H/'?;^7><;U^23*»^X'f v^^^ 

ifts 7 ©gflsjiaaii^© 1 / 4 t-r^ ;i i:*ST 
€5. sfc. 2^^ie5^^s^i!^^^cD^^fi»^it^>:/'J>'^<cl 

10 l*JgC»JT«D/A^lftS7 0gB«ia(«lf^)aS®5 
[0 0 3 4] KSk^&S f>> hi:L.fc«'&. «tt 

ftS7©giBi5aa]iStt4ooMHz-ra&-5fcJ6. se3fE*ijs-r 

fiic©«?l50(gO^aS[ft©3EP8ffi^S;l§5 ^ t dt-CSS. 
[0 0 3 5] ia3H*^?qom2IIJS«^©«*S0Ta& 
a? 0. C«)«2|llg0!l*<«l||J6«!ltS;S*iC5tt. A 

H 2 (OParalel I -Ser lal^^S21A' 6^ 2 (^S1$^4g3g 
SS^^»C^«i-r5D/A^l^iS31i:, iTfBT-^-ni^iEiS 
S)^«t»^^^£SS5*-r5 A'> H AX 7 ^' )Vi^32t^m^ 

[0 0 3 6] ^fc. 01. 0 2icTi5i??tfc«6«. mn 
30 ^\zni&-t^^2%mmo^u, m^\z'D\,^x\m-n 

[0 0 3 7] «2*JS«llO«)f^S:02*J;r;a3Srfflt> 

T3iHjf-5. a2cD^?^M. mzdinmnzTh^n^v" 

[0 0 3 8] ^^33ttD/AaSlS31lCA:>3$n. 

7-^-Di^siBm^34*t#f,n5, 

40 [0 0 3 9] 7:J-ni^SPfi-^34ttA*>HAX7><;l/3' 

[0 0 4 0] &.±.<n^^\Z. ll2SIJ!S«aiT«. '^-XA 

^•5®10Paralell-Serial ^ftS20 i , d 1 ©Pa 
ralell-Serial^«IS20ICJ:oTfPSnrcfi^©ffittS 
5<E-r-5Sllc0ffitt5*Eg22i:, irl5« 1 ©Paralel 1 - 
50 SeriallE«S20lCj:oTf^^nft:«^ttfrt2Sg 1 Offitt 
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Jl'^m&^^^f^ 2 OParalel 1 -Serial^ij|gi21i:, 

CO 0 4 13 SCStf-y h»^8 h'-;/ htLTz^^, 
7 Ogi«SM31jia«400MHzT$)5fc*, tJE^SS^T 

[0 0 4 2] 0 4«*^BJ(7)»3llJ60il®«J«0T» 
K), 40i:45<i:46t48tt, 2-:?ro?SiKT?A:/J$n5^^« 

f^Miiic-&fiK LT 1 '^o^m(Dmn\zmmri>^ i ?iv> 

1/^4 ©Paralel 1 -SerialfSSiS. 41tt 2 OCOA:^J«^ 

iS^gg. 43t44ttX:^m^lC?^LTl/v^2f&CD^ffS: 
ffaSSS, 47«A;'3fi^©SftSrSe-r'5SttSte 
gg. 49tiParalelI-Serial^lft8548A^e.Ul:d$nfc5^W 

[0 0 4 3] 0 5*5J;i;S6«S3 5ligCilJCCi^'f 

:/'j>i/i7Dyi'A*2^>^?Lfci^nyir. c\t-^y-f 

HQe^Tig4©10l=^*jS:1-*, GH^-XA'>Hlft 40 
'<-XA> HQm#F ii' D i7 B £ffittSlEL.fc«# 

04(O51lCjl*f£;-r-5, J tt'^-X/N'> H I , Qft# 
4i)ng(I+Q)b. l//"2»b*:^t^T. 04©54tC 
*f)i£:-r«.. K«'<-;^A>'F I, Qffi^SMU (- I + 

U(dT/4)= { I (nT/4) + Q(nT/4)} /J'2 
U(dT/4)= {- I (DT/4)+Q(nT/4)) /V" 2 
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J2 



^LTlO0DJ^»E{rUfcm^T, 04CO56;c5*j£Jf 5. 
^. Pttm^Nti7D-vi7B^ffittSteL/S:©^OiSS 

5. Rttffi^QSffittStetfeli^T, EI4ro58lC3t*{t; 
•CS4©59fc3yi£;-r5. 

[0 0 4 4] ^^:tc, sts^m3mmm(DWii^^, 04-0 

[0 0 4 5] 90g<Z)fiffl^S:'fet3'^-X/N*>H Ift^E 
:fcJ;a:'^-;^A-> FQffi^Fti. |g 1 OParalell-Seri 
al^^gg40ir A:^^n, m 1 ©Paralel 1 -Serial^^ 
40\z^^x-*^>-/')>ir^ayi;A^2^mvrci7ny 

i;B(Dmm(r)^^ s.>ifxnmm\z'^^-in^, tfit^ 
4^^vrc^ay^c<r>mm.miz^r3XG(Dmm (nT 

if!;ay^Ai4^f^bfti;nyi;C^m^RmbrztS 
^0Uimmz^^:)XH(O^^Q C(n+l/2)T/2] 

(nT/4)*j#€.n^. M^niW8e(»i)©ie:i:^i:B5 

[0 0 4 6] *fc'^-XA*>K im^E*<J;C;'^-;^A* 

>HQm^Fl±. Jn»iS4i*3i:r5jajfS42icA:*j$n, 

cn^©«^««»lg43. 44tcA:/73n, 
n-€^n 1 /V2 «Sn. m2 ©Paralel 1 -SerlalX«S4 
siri'QT, ■*)->-:f>J>ifi'nyi7Ai2 6ymbnii^u 

yi;B<Dmm<r>^-(s.>ifxf^mm\z'^^^tii. 
t>t>, mnj t^>:/^i>fri7uyi;A^4^mbrt^ 

ayi;C0mmm\Z^'oXL(DiSn CI(nT/2) + Q(n 

T/2)] /^2i)m<htx. m^K.t^>z^uyif^ay 
^At:4»mi'fti;nyi;c $ffittg<6 Lftm^o^m 
SIICioTMWft^C- I C(n+l/2)T/2] +Q C(n+1 

/2)T/2D } /V2*t^e.n, mnh i^mnM<DWim.fo 

ifeaifa»ri-:jTN©m-^U(nT)*t#^n5. M^N« 
(Sc4)ir^-r±5lC35:S. 
[0 0 4 7] 
[«C4] 



= 2 k 
= 2 k+1 
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tcfzL. n : 0, 1. 2, 

k : 0. 1. 2. 

T : i/^mmm^ 

'Alzmmtfmmt. msoParalell-Serial^glS 
46ICA:^$n*. cn^Ofi^a> m3roParalell-Se 

V(nT/8)= I (nT/8) 



>y A & 2 Lit □ i7 B SffiftSte bfc©#<55i& 

[0 0 4 8] 
[|»5] 



V(nT/8)= 1 1 (nT/8) + Q(nT/8)) /7"2 
V(DT/8) = Q(nT/8) 
V(nT/8)= {- I (nT/8) + Q(nT/8)} 

tzfzL. n : 0, 1, 2, 

k ; 0, 1, 2, 

T : 1 msimm^ 

-V(iiT/8) = - I (dT/8) 

-V(nT/8)= {- I (nT/8)-Q(DT/8)) 

-V(nT/8) = -Q(nT/8) 

-V(nT/8)= { I (nT/8)-Q(iiT/8)l /V2 

fcit'U. n : 0, 1. 2. 

k ; 0, 1, 2, 

T : immmmsi. 

t5iB<i^Q tfi^ R tt, lg 4 ©Paral e 1 1 - Ser i a I^Siig 
48(rA^»Sn. m4®Paralell-Serial^iftS§48iCi:o 

DATA(nT/8)= I (nT/8) 

DATA(dT/8)= { I (DT/8) + Q(nT/8)) 

DATA(DT/8) = Q(nT/8) 

DATA(nT/8)= {- I(nT/8)+Q(QT/8)} 

DATA(nT/8) = - I (nT/8) 

DATA(dT/8)= {- I (nT/8)-Q(nT/8)} //'2 

DATA(nT/8) = -Q(nT/8) 

DATA(nT/8)= { I (nT/8)-Q(nT/8)} /V"2 

tztzU n ; 0, 1. 2, 

k : 0, 1, 2, 

T ; 40 
•9->yu >^^^'a<yi'Aro^'-r5>'i/T7:^^i/^t^(c 
[0 0 5 1] 7i-o{f^mm^6ow^>\^nxy^)i^ 

[0 0 5 2] K±©J;^lC»3SIJ8«3jTtt, '^-X/O 

h* 1 , QiBmmmm\z^0SLi'X ipco^mom^^m 

•5SiroParalell-Serial^lftS40i:, '^-XA*>H 5(? 



n = 4 k 
n = 4 k+1 
n = 4 k+2 
n = 4 k+3 



[0 0 4 9] 

me] 

; n = 4 k 
n = 4 k+1 
n = 4k+2 
n=4k+3 

★ <;;^DOiiaaiC<toTSC0«^V(nT)*t^^n. « 

Ufc«^©ffta«lCioTT©ft#-V [(n+l/2)TD 
*i#^n. <t#S t©^T«Sfea?0lCJ::3T. UOx^- 
v^;i'^iBS#DATA(nT/8)*t#e.n5, x-f 'J^)V^ 

[0 0 5 01 

[»7] 

; 8 k 
8 k+1 
8 k+2 
8 k+3 
8 k+4 
8 k+5 
8 k+6 
8 k+7 

I . QfS#*jD»-rSilD»8g41iJ<ki;j«»-r^.«*J?S42 

t. zt\<b(Dmn\zn\y\/r2<r>§k%iLn^^»m^ 
3. 44 1, se.fccne2:3©jR»6offi^s^rfliaic-& 

jSL 1 oa)JS«50<t^S:^?)^2 WParalell-SerialS 
ftgg45i:. Wiai6 1 ©Para lei 1 -Serlal*«S40IC<i:t3 

44tfS 2 ©Paralel 1 -Serial*^2g45lC J:oTf^ ^nfc 
ffl#£B#lffliefc:-&^b 1 :^©lKiK©^•^&^#5ll 3 OPa 
ralell-Serial^8iSg46t. Il©|g3©ParaleIl-Seri 
al ^ftS46(C<t o Tf^ 6.nrc:«#©ffitt£Se-r5ffitt 
5IE8g47t. ^3©Paralell-SerialSiftg§46HJ;oT 

e. nfe<i^ t Wisffiiises47iz J; o xf^ e n^m^ 

>?^'Jl'SSBiS*m-5m4©Parale 



15 

Il-Serial^ftg48t, y"^ i>^)l^mmm7i-u!f 
SgggSlifiKL. m2 0Paralell-Serial^lftSS45©ilg: 

oT, ^ 3 IIJS0iirtt^»Sg43. 44CDSKffla]iSO 9 
[0 0 5 3] tiE*CD#})ST^5Ct*iT€^.^iaS[0^ 

isa«*ss43, 44©s^j!!iaiia0i/8(DHS[Sc*t 

CO 0 5 4] 0 7«*^B^©®4 3ISfifi»l©«^0T* 

•hm^<Dm'^^■n'&•t^^ i ®ffittS€S47i:. 

^;U3EPI«^©ffittSrS<B-r5^2 0ffittg(iEl§7Oi:. 

35-5. 

[0 0 5 5] t£i5. a4~06{CTsttigUfeS5«, «^ 

[0 0 5 6] m 4 mmmmi^'&m s -m 7 i^^tsj 

x-^ v^';USIB©^U«m 2 «ffittS<teS70lCj:oTffi 

ttste^n. «^73*^#e.n5, ff^73«D/A*^s 

-5, 

[0 0 5 7] 7i-aifmmfi^74\t/^>\'^^7.y^)i'^ 

[0 0 5 8] PAAL<DJ^o\Zf^4mmm-C\t, ^~XJ^> 

H I . Qit^&^wie;c^fi£L 1 -DCD^m^nm'A^ 

^iroParalell-Serial^M|g40t. ^-;^n> I-' I . 
Q ffi^ ^ UD St-r 5 j[lDSEgi41*5 i r^MfiC-r ^ M»8g42 <!: , 
cn?.©fi#IC^*bl/y"2(Dm»!&fToSJfS43. 44 

t. •^^\zzni^2-D(D^^(r)m^^mmm\z'^^bi 

:30JS)K©fS^*^^S 2 cOParale 1 1 -Serial^ft8g45 
t> tfJlS.m I OParalel I -Serial^ft|g40IXj;oT<^5. 
tl/::«^i:WEllDj¥gg41i:M»tS42i:«»8g43, 44^:^ 
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2 OParalel 1 -SerialS:^g45IC j;oTf^^nfcff^S 
^fflJBlr^figH ^©J^iKwW^^^aSS OParalell 
-Serial^lftS46i:. CODlg 3 (DParalel 1 -SerialXlft 
8g46lri•oTf^5n&fi^(7)ffi^4^&JglE-r■5^ 1 Offitt 
Rmmit. m S ©Paralel I -Serlal^»S46C ioT 

f^^nrz^ntmam i (0ffitts<ES47tCcfcoTf^^n 

cOParalell-Seriaia:ftiS48t. tJIEx-i' v'^JVaSiSft 
^C7)ffittSSIE-rs^2©ffittS«ES70i:. t9Ex-^ 

10 ^)i^sim^^mits.m\yftmn^7i-oif^snnmz 

/N'>H/'«X7-i'JU;J'72i:*i^X'fv'^;i^it32^JHSSS:« 
fSb. ||2WParalell-SeriaI^lft§g45©Hiiac^SSS 
43. 44S*fA-rsc:i:lcJ:oT, 
lil»S43, 44(DSie5«ia3i«tl81i;fflifi»fr5Ci:*^ 

i^a)>£S<cJ:0S*»[^5J-ro7f&t;i«, L;t*^oT, 

[0 0 5 9] 

iC«*»S43. 44(DSi«fflSiia© 1 / 8 ffl^SEit*?® 

[0 0 6 0] la 8 (S*%I^CD^ 5 *ffi«31©«|^0Ta& 
::cD»5||Jfi(ifiJ*t«3IIJg«^JtS?S-5<!:C5tt. 7 

-fJl/^SOt, D->''^X7^';i/^80{CJ:oTai^Snfc7 
30 :^^i/m^^£^g|5f6«fl^tS^L7i/:^3>;^•-^■r 
57:f-ni)'5+-!J— Sit, 7:J-ni/5*1i— SlIcioT 

a^:^^n&7:^o^^M^s^«$^l[E-r5/^*>- 

[0 0 6 1] J5::fe. 04~H6 iCTSiWUfcaS**, 

^{zM^-r^msmm&iomtt, m^iz-D\,^T\im-'n 
[0 0 6 2] m5nmm(Dmm^m8t:m^^xmmr 

|^0®7:^□^'3ggi^S#6O*4fiE•r5*T«S3SI 
i80tJi;l^i;T*S*t, 7-^-Pi^^iiM^60tin-AX7 

ffi^83*^#e.n5. 7:f-ny«#83«7:f-ni/5+-9— 
SUZXiJ^tl. J§ffl»««#84i:ii^^^nT7>:^7'3> 
A-hSn, 7:l-ni^«^85*i^#^n-5o 7:fni/m^ 
85BA-> i'/'^T.y ^ )V^mzXtl-^n, ^«ffllE$tl-5 

[0 0 6 3] &.±(D^o\zf^5^mm-v\t, '^-XA*> 

|gl®Paralell-Serial^iftg40i:, ^—7./Vy\i I , 

50 cti<b(o(smzMLi/r2(Dmn^fi^mnmz. 44 
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1 ■DOmi<r>^'^^%^% 2 OTaralel 1 -Ser ial^ift^ 
45 h . Wta® 1 ©Para 1 e 1 1 - Ser i a 1 2:«l8g40lc <t o TfP 
^nfcffi^<i:fllSJD»il41i:«J»S42a:lll»gg43, 44i 
M 2 OPara 1 e 1 1 - Ser i a 1 ^«ISg45 IC <t o Tf^ i3 nfcfi# 
SNfBflrai::^fi!cL l ocoj^iSOli^S^iSMS OParale 
ll-Seriall6^S46i:. I.®II3 OParalel 1 -SerialSE 

gg47i. mrieil3(7)Paralell-Serial^^Sg46l:j;oT 
fP^nfcft^t«IfBffittKiE8g47(CioTf^^.nfcffl^ 
€'^FfllSlw-&fi£Lx-C >?5';U^i8S[$#5^4 CDParale 
ll-Serial^«8§48i:. x^- v^;^^IB^i^S:7:^^5^ 
«ia©^(c3E«|-r^.D/A3E«i8g49i. Wl^7:^^i^^ 

gg^Sl^b. m2(OParalell-Serial^iftSg45CDWS(C 
^S[S43. 44*#A-r5;ii:;c±oT. *»8§®Sii55!l ^ 

[0 0 6 41 Sfc. a»tf-v hftSiMfSfconTffi 

(C*5V^TA*> hV^X^-C ;U^'82*fflViT»«W©Sff o 
TVi^fc*, D/A^m2g49®ai:^^OBI«5^1r^;Uii 

[0 0 6 5] ;st^®i2t'>y hx-r 
sai5MHzsst?s.o. Wkm^-n\vimm.mi.2mL 

[0 0 6 6] 

Paralell-Serial^lSagi:. 1 :3®ffittS(to8gt. D/ 
It ^ t b 0 ffi-r A- > H A X 7 w t *^ e> X I" 
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[0 0 6 7] i«*^2iB«®«}f£»:«fcn«, 2:3®Para 
lell-Serial^iftSi:. 2 0®ffittSe88i:. D/A^ 
rnggt. 7:}-ni^^iHB#oi«:;*:fl5aiS[S)c4i-SSWm^ 
i: LTH 0 m-f A'> H AX 7 Sx-C v^^'-'l'it 
5^^i8§g*«/Sb. jJeffSgSffi^^-flCx-f i^^'>'I'B323E 
alSSi£5IS-I?t5fcJ&. D/A^ftS®SiSSfflSiiS© 

[0 0 6 8] W*^3fg«®«fi!4fr<fcntf, 40®Para 
lell-Serial^«gg<h. WM-^h. 2'3®Ss 

Sgt, ffittSIESi:. D/A3ElftS8i:. 7:J-Dir^lB 

IC J: o Tx ^- jm5J!3g»8g &«ll«b>Paralell-Se 
rial3E«|ffi®iiaiCfii»S$ifA-r5CtlCJ;^T, £ 

*i6®^«sc&«»{goiaa3SS t B c^iacft -5 ^ 

[0 0 6 9] »*«4iE«®«^tJ:n«. 40®Para 
lell-Serial^aiSt. DnJfSgt. MflLSt, 2a®S 
2:3®ffitt5e8gt. D/AgElftSgt. 7:)-D 

i^^mm^ro^f 0 jg 0 ai-r/N'> fax 7 

^JU^'ilCioTx-f y^;Hl32^giSI*«l)«L.> Para 
lei 1 -Serial^ftS®WiilCfls»8§&Jf Afi tic <fc 
oT. «»SOgii5J!ia«S®»f&®rafflE»0^aafi^ 

[0 0 7 0] S*Ja5lB«®«I^JCin«. 4:3®Para 
lell-Serial^glSgt. Jn^St. MSSt. 2-:30ft 
mSt. ffittSeiSt, D/A3g»St. n-AX7^ 

yi-w^^^-^-h. A'>H/ix7^;t'^i:(r 

i-^Tx^ V9)\/m.-^^tVm^m^. Paralel 1 -Seri 
al3gftS®fiaiCl|||g8S}fA-r^)Ci:lC±-3T. WS- 

Ttr. SfcS&®IEIC*VsTA>HAX7^;U^*ffiViT 

[igffi®fBi*&ittig] 

[01] i^w^(r>=T4V9)v^-^mm<r>%\im's\(D 

[0 2] ®lllJ6{BJ®^«^®^i'5>J^^Y-hr* 

[133] 4:^§^®®2*}|^J®«|fiK0t7*5. 
[04] *^?g®^3*Jfifi»J®«l^0r»-i.. 
[0 5] m3||Jfi0iJ®^«#®iS"r5>;/9'^-hT* 
-5. 

[0 6] m3 5lffiCT®#<t#®3'-r5>i^5"^-hT» 
-5. 

[07] *»?^®S4||Sg0lJ®S|BEH-C«S. 
[0 8] *^?qom5IIJ80iJ®«fiE0t?*-5. 
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[010] cos't&mmncDSimm-c$>^. 
mil] SI N^mmnosimM-c$>^. 

mi 2] tJe*07='^' v^;l'it3?^iBigO<«^0T* 



7. 31. 49. 71- 
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20, 21. 40. 41. 46. 48-^7 WP- v'J T^U 
22, 30, 47, 70-ffittS*ESg, 23, 32, 5 
0, 72. 82-A'>H/^:^7-< 41-inJISI. 42 
-JSWSg, 43, 44-SI»8g. 80-a-AX7'f ;U 
8l-7:?-Di^5+1i— , 
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